Abstract Although the Tunnel Field-Effect Transistor (TFET) is a promising device for ultra-low power CMOS technology due to the ability to reduce power supply voltage and very small off-current, there have been few reports on the control of V T for TFETs. Unfortunately, the TFET needs a different technique to adjust V T than the MOSFET because most of TFETs are assumed to use on SOI substrates. In this paper, we propose a technique to control V T of the TFET by putting an additional V T -control doping region (VCR) between source and channel. We examine how much V T is changed by doping concentration.
Introduction
The standby power consumption is an important issue for deep submicron CMOS technology because scaling of devices results in an increase of the off-state leakage.
Since the subthreshold slope of the conventional MOSFETs is limited by the 60 mV/dec at room temperature, there have been many studies on the devices of non-thermal injection mechanism [1]- [5] . The Tunnel Field-Effect Transistor (TFET) is one of them.
However, owing to the limited current drivability of the device, most of works on the TFETs have focused on how to increase the on-current and there have been few reports about the control of V T of TFETs so far [6]- [12] . Since the TFETs use the ultra-thin-body structure, where V T does not change with channel doping, selecting the gate material of proper work function is thought to be the only way to modulate the threshold voltage of device.
In this work, we study a structure of TFET with V T -control doping region (VCR). By changing the design of VCR, the change in the transfer characteristics and V T is investigated. For the reasonable estimation of the electrical behaviors for the TFET, ATLAS TM TCAD simulation tools of SILVACO. lnc (ver. Atlas 5.16.2.R) and its non-local tunneling model are used.
Results and Discussions

Device design
From the point that the work function difference or built-in potential between channel and source determines the tunneling distance at off state (V G = 0 V), the VCR is placed between source and channel. Among the design parameters of VCR, the work function difference at this tunneling region is expected to have a significant effect in determining V T since most of tunneling occurs at the surface near the source as shown in Figure 1 . The details of design used in the simulation study are listed in Table 1 .
The turn-on voltage, V ON , from the linear extrapolation method is used to compare the change in V T (Figure 2 
Conclusion
In this paper, the technique to adjust V T of the TFET without changing gate work function was investigated. By 
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